Abstract. Parasites were collected from over 400 albacore (Thunnus alalunga) caught by surface trolling and longlining in the south-west Pacific between 1985 and 1988. Parasites found included I apicomplexan, 3 nematode species, 4 cestode species, 1 acanthocephalan, 12 digenean species and 3 copepod species. Twelve of these parasite species which could be accurately recognised and counted were used in the subsequent analyses. Parasite data from albacore caught around New Zealand show a decrease in prevalence of three didymozoid parasites with increasing fish length up to a fork length of 70 to 79 cm. The subsequent increase in prevalence of these didymozoids in large longline-caught fish is consistent with fish returning from spawning in tropical waters where re-infection is presumed to occur. Albacore collected at widely separate locations in the south-west Pacific have differences in parasite prevalence, supporting an hypothesis that juvenile albacore move south to New Zealand from the tropics and do not return until the onset of sexual maturity. Albacore appear to move along the subtropical convergence zone, as indicated by a decline in prevalence and abundance of Anisakis simplex and Hepatoxylon trichiuri from New Zealand to the central South Pacific. This is supported by tagging and seasonal movements of the fishery.
Introduction
In the South Pacific, albacore tuna (Thunnus alalunga) are widely distributed from tropical to temperate latitudes (0 to 50 °S), ranging in depth from the surface to over 300 m (Yoneta and Saito 1973) . Juvenile albacore prefer waters between 15 and 21 °C and appear to congregate along convergence zones and temperature fronts (Ishii and Saito 1972, Roberts 1980) . The lack of commercial catches in equatorial regions provides indirect evidence of separate stocks in each hemisphere (Wang 1988) . Although albacore are caught from 40 to 125 cm LCF (length to caudal fork), juveniles and sub-adults (< 85 cm LCF) make up the majority of albacore caught at the surface (Laurs 1989) , while adults swim in deeper waters. Albacore reach sexual maturity at about 85 to 90 cm LCF and spawning, based on the distribution of eggs and larvae, occurs in the tropics from the Solomon Islands and the Coral Sea eastwards to French Polynesia (Ueyanagi 1969). Albacore of all sizes are thought to move into temperate latitudes during a seasonal migration (Roberts 1971 , Hallier, 1984 .
Albacore tuna (Thunnus alalunga) are targeted by two fisheries in the South Pacific: longlining for adults and surface trolling for juveniles. Until 1991 there was also large-mesh pelagic gillnetting for juveniles. In New Zealand waters, juvenile albacore form the basis of a summer troll fishery; adult albacore tuna are taken by longline fishery to the north of New Zealand, and as a by-catch in the winter (June-July) fishery for southern bluefin tuna (T. maccoyii) off East Cape, New Zealand. Roberts and James (1974) hypothesised that 1 yr-old juvenile albacore (<44 cm LCF) caught off the west coasts of New Zealand in February and March were migrating south down the west coast of both islands from the tropical Pacific. More recently Murray and Bailey (1986) suggested, from observed differences in the lengthfrequency data, that two groups of albacore tuna might be moving onto the New Zealand coast: the first, "large juveniles" (55 to 70 cm LCF), moving to the west coast of the South Island along the sub-tropical convergence from Australia; the second, "small juveniles" (45 to 55 cm LCF), arriving off the North Island in the south-east current flow over the Norfolk ridge.
Since 1972, a series of tagging studies have been conducted in the south-west Pacific in an effort to identify movements of albacore (Roberts 1974 , Anonymous 1975 , Ichikawa 1981 , Iwasa et al. 1982 . A current international tagging programme in the South Pacific tagged over 6000 albacore between 1986 and 1989, with 7 returns (Laurs 1989, and Fisheries Research Centre records). The low rate of recovery has added impetus to the use of natural markers in albacore to infer patterns of movement.
There are over 100 p a p e r s on the use of parasites for separating " s t o c k s " o f fish (see reviews by M a c K e n z i e 1983, 1986) including several dealing with species o f Scombridae. Aloncle and D e l a p o r t e (1970, 1974) Scomber australasicus from New Z e a l a n d and A u s t r a l i a were from separate p o p u l a t i o n s .
The aim o f the present study was to determine whether, in the absence o f extensive tag recoveries, the p a t t e r n o f parasite distribution could clarify m o v e m e n t of albacore in the South Pacific.
Materials and methods
Parasites were collected (Table 1) Most of the albacore were received as frozen heads cut from the albacore by a diagonal cut passing from the base of the skull to a point posterior to the anus to preserve the buccal and gut cavity intact. To save weight and space, many samples from longliners and those from Australia were limited to frozen heads (cut off behind the opercula) and viscera only, or gills and viscera. Each fish was identified with a capture position and caudal fork length (LCF) and, where practical, the weight and sex of the albacore were recorded. Where possible the sex of immature fish was determined histologically.
J.B. Jones: Albacore parasites Each sample was thawed and the parasites counted. Representative samples of parasites were stained using standard techniques and mounted for identification. The parasites "Didymozoid D" in the pyloric caeca, "Didymozoid L" in the blood sinuses and "Didymozoid S" in the stomach wall were simply coded as present or absent due to the difficulty of counting each cyst. All didymozoids in the roof of the buccal cavity (visible as yellow cysts) were combined in a multi-species grouping °'Didymozoid B" because of the time involved in dissecting-out, mounting and identifying to species each specimen present. The stomach and its contents were examined with the aid of a dissecting microscope. Contents were not sieved. Sections were taken of the liver and spleen, and smears were made of the gall bladder and swim bladder. Histological sections were stained with haematoxylin and eosin, smears were stained with Giemsa. Voucher specimens of each helminth species have been deposited with the New Zealand National Museum (ZW 1342-ZW1356).
Parasite counts were approximately distributed as a negative binomial, and many species had a variance greater than the mean, indicating an overdispersed distribution, i.e., the parasites were aggregated. A log transformation [log e (1 + parasite count)] was therefore used to normalise the data (Cassie 1962). Normality was checked by the use of probability plots. Statistical analysis was performed using SYSTAT (Version 4).
Following the guidelines in Margolis et al. (1982) , the term "prevalence" as used in this paper is defined as the percentage of host individuals in a sample infected by a particular taxon. The term "abundance" is defined as the mean number of a particular taxon per host examined.
Results
Thirteen individuals of Thunnus alalunga were n o t used due to i n a d e q u a t e length or locality data. Samples from
